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METHODS AND COSTS OF MINING AND CRUSILING GYPSIM AT 
THE MINE OF THE VICTOR PLASTER, INC., VICTOR, w. yi 


By E. J. Lintner2/ , 
INTRODUCTION AND ACKNOWLEDGMENTS 


This paper is one of a series beinz prepared by the Ynited States Bureau 
of Mines describing gypsum mining and crushing methods and costs at various 
operations throughout the United States. These papers are designed to dis-~ 
seminate technical information regarding methocs used. The cost tabulations 
represent local overatings expenditures only and not total production costs. 
It is recognized that publication of total production costs may in many in- 
stances causc embarrassment to individual operators as w21ll es to the industry 
as a whole. On the other hand, operating costs are essantial to a technical 
discussion and study of the mothnds employed. The attention of the reader is 
called specifically to this diffarcntiation so that there may be no misunder- 
standing of the scope of ths cost tabulation. 


This paper deals specificelly with the mining and crushing methods en- 
ployed by Victor Plaster, Inc., Victor, Ontario County, Nh. Ye Tho maximum 
annual production cepacity of this company is 180,000 tons of crushed gypsum. 
The methods and practices employed arc typical of those followed in the gypsum 
mines in western New York Stats. The shaft is, porhaps, the deepest and the 
thickness of the gypsum mined is bove the average for the section. 


The mine and plant ara about 2 miles northeast of the villago of Victor, 
near Ganargua Creok and connected by rail with the Lehigh Valley R. R. 


The author wishes to thank Charles Spengler, vice vresidcnt and plant 
manager, and his organization for th3 invaluable assistance given in assembling 


these data. 


1/ Tho Bureau of Minas will welcom2 reprinting of this panor, provided the 
following footnote acknorlodsment is uscd: "Reprinted from U. S. Bureau 


of Mines Information Circular 0967." 
2/ Asscciate mining engineer, U. §. Bursau of Mines. 
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BRIEF HISTORY AND EARLY DEVELOPMENT OF DISTRICT 


Th: first discovery of gypsum in New York State, and probably the first 
on record within ths enuntiy, is generally credited to William Liadsay of the 
town of Camillus, Onondaga Courty, in 1792.2 


Previous to 1632, all the gvpsum mined was sold in two forms - crude 
gypsum and ground gy»sum for ‘and plaster or fertilizer. The calcining of 
Sypsum wes begun in this year in the vicinity of Oakfield, Genssee County. 
Aithough the quantity of calcined gynsum increased rapidly froa this date, 
the total amount of gypsum mined, dic not increase materially until 1901, when 
it excesded the amount mined in 1900 by 100 ncrcent. During the next fev 
years the industry expanded rapidly in the State, and a much ereeter quantity 
was mined. In 1907, Ner York State ranked first in production among tha 
States, fell behind in 1905, regained the lead the following y2ar, and has 
retained it since them. 


No record was xept of the gypsum mined tufore 1889. It has boen esti- 
mated that tha output averagad 10,000 tons per voar until 1326, whon the 
Brie Canel ras ovened. This new means of transportation enabl2d the growing 
industry to reech, into more and distant markets. Production induced by this 
increase of shipping facilitics, is said to have averaged 35,000 tons ver 
yoar until 1859. Total production from 1810 to 1889 has been sstimatrd to 
have amounted to 2,400,002 tons at 


Ths amount of spsum minsa from 1590 to 1935 in New York State, as com 
pared with that mined in the United States, together with the amount ealcined, 
as disclosed by Mineral Resources of the United States and the Minarals Year 
bpoox of the Burew of Minds, are as follows: 


LL A Se 
New York State United States, 
Year Mincd, | Caleined, mined 


short tons short tons short tons 


1630 32,903 | 182,995 
1895 53.587 | 3,480 abe 503 
1900 | 5§ 859 21,919 | | 59 » 402 
1905 ; 191,860 | 130, 268 1 10°43 4 202 
1910 | 467,339 248, 302 2,319,057 
1915 } 540,914 293,870 oe iu, oll 
1920 | = 760,295 357,356 3,109, 1h2 
1925 l.,730,2eh 1,193,520 5,078, 302 
930 | 912,070 573,002 ce U7L.3 395 
1034 | 301,403 | 237,458. 1,536,170 


PSA RE een 

3/ Newland, D. He, The Gypsum Resources and Gypsum industry of New York: Now 
York State Muscum Bull. 283, Novomber 1929, pe 7. 

u/ Stone, Re We, Gypsum Deposits of the United States: U. S.» Geol. Survey 
Bull. 697, 1920, pe 188, 
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Figure 1.~Salina formation, New York State and Ontario County. 
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The rapid increase in production of New Yorx gynsum was halted with the 
erection of large calcining plants along the Atlantic seadoard, all of them 
treating gypsum imported from Nova Scotia. 


Gypsum had been quarried for some time in Ontario County. Several 
quarries and a land plaster mill cere formerly in the vicinity of Victor. 
These, however, ceased operation around 1900. In 1307 Ce. Me Tuttle organized 
the Victor Gypsum Co. He optioned and leased 3605 acres of land near Victor 
and drilled a series of test holes. Nothing more was done until 1921, when 
C. Ae Huber acquired the same land and organized the Victor Plaster, Inc. 
Five years inter sinxing a verticnl shaft to the lower bed of gypsum was 
begun. It was not until 1229, hovevar, thit the first gyosum was shipned by 
this companye 


GFOLOGY 


In New York State g&psum deposits are found in the Salina formation of 
the Silurian system. This formation occupies two separate ereas within the 
State (fige 1). The smaller of thesz two areas is in the southeastern cor- 
ner of the State, while tne larcest and most important one, commercially, 
extends due west from Albeny County, through central and western New York, 
to the Niagara River, and thence into the Provincsa of Ontario. The strata 
in Albnny County are rather thin, consisting of a few foet of shale. Pro~ 
ceeding westward, the strata increasoa in thickness as well as lateral extent 
until, at a point above unko Cayuga, thay attain a maximum width of 20 miles. 
From there to the Niagara River the width shrinks to from 7 to 10 miles. 


"Gypsum is found in variable quantity throughout this part of the belt 

Lake Cayuga to the Niagara River]. There is no continuous seam of it nor 
ao the workable deposits maxe up more than a smell proportion of the total 
area; it is distributed in the form of veins, disseminated crystals, lenses, 
and broad layers or beds through a vertical range of from 50 to 200 feet or 
more, and it is only here anc thero that the d2posits have the necessary 
purity and size to justify mining. Some of tha more substantial beds spread 
over scveral square miles. Ordinarily, there are two or three seams, sepa- 
rated by barren intervals or by a low-grads gypsum, the individual bodies 
being too small and thin to be workable. There may be quite as much gypsum, 
in the aggreerte, in a section that contnrins no sizable single beds as in 
the productive arenas, but it is sentt2red and admixed with limestone and 
shale." 


The gypsum deposits of New York that occur in the Salina forngtion were 
deposited by evaporation of surface waters. Accordin; ton Nowland,2/ the 
evidence that supports this exolanntion may be summarized under three hends: 


le. Form and structure of the depositse 
2. Associations of the calcium sulvhate. 
3 Biologic conditions in the Selina time. 


5/ Newland, D. H., Tha Gypsum Resources and Gypsum Industry of New York: New 
., york Stato Museum Bull. 283, November 1929, pp. 35-306 
6/ Same as footnote 5 , De 62. 
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le The gypsum beds exhibit the same degree of continuity as the en 
closing strata, indicating accumulation corresponding witn that of the surle, . 
limestone, and salt of the Salina formation. The zypsum beds usually ere 
interbedded in tne limestone, snarp plnnas of ssparation existing between tre 
twee 


ee The close assxciztion of the gypsum with limesto..e, shal3, and sait 
is the normal sequence of deposits formed by wvaporaution of sea water. 


3¢ Variations in the bads of the Salina formation are accompanied by 
pronounced fluctuations in the amount of fossil remains. The veds above ani 
below the 4vosun exhibit varied faunee The Cemillus beds contain no evidence 
of marine ]ife of any xind. Tro salinity of the waters forming these beds iz; 
no douc’, unfavorable to nlant and animal life. 


The topography of the county is both rolling and flute The lands in ix 
vicinity of Victor aro quite rolling, and thu are drained by Ganargua Creer, 
which flows in a northerly and 3asterly direction and empties into the 
Canadaifua Lalte outlet (figs). 


Tne Salina struta in the sccond or leraast arca are nearly flat, havi 
a slight but consistent dip tewards the south. In the centrel and wsstern 
parts of this area th2 div varies from 40 to 50 feot per mile. In the vesicr: 
section the dip is somewhot hizher. The main nart of this large area con- 
sists of a broad, shallow synciine vnoce axis runs north end south. 


Mia Salina formation is composed of five members. These ere, in des- 
cending order, the Eertis limestone, the Canilius beds, the Syracuse salt 
members, the Vernon shale, and tha Fittsford shale. The vorkabdle sypsun bers 
are found at various levols in the Camillys member. The Camillus member coz- 
sists of a consider-ble thickmess of soft shal» containing intercalated 
lavers of macnesian limestone. Tho thic:mess of the gyosun beads and shue in 
the contral part of tne State avarages 300 Leet. 


PEYSICAL CHARACTEHIS'ICS OF GYPSiM AND ENCLOSING ROCKS 


Nhe gypsum is found in regularly stratified bads ranging in thickness 
‘ron a few inches to 6 fect or more. The strata are not continuous but have 
tho shape of elongated lenses, which succeed each other elong the strixe acd 
dip. This accounts for the fact that the deposits being worked are separated 
into several well-Cefined areas, the adjacent arens being barren of minable 
eypsume The main body of gypsum is found usurlly at varying levels in the 
Camillus. In the western nart ef this area the grpsum bed mined lies from 
75 to le. feet below th2 Bertie limastonc. 


The Salina formation in Ontario County his the usual east-west strix 
and a southerly dip of about 40 feet per mile. The width of the outcrop 
the Camillus strata entering the cnumty ranges from 5 to 5 miles. The belt 
narrows to the west to between 2 and 3 miles in Victor township near the kon 
County line. There are few exncsures in this area, as the beds generally °™% 
covered by glacial drift. 
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Thre Camillus strata in Ontario County consist of thin beds of dolomitic 
limestone and lime shale, both gray in color. These beds contain many veins 
of selenite and sitin sovare This secondary gypsum was cenosited, no doubt, 
from circulating ground waters comin, from the dsener sypsuy beds. 


the main gyvxsum denosits in the count; are found at tvo distinct horizons. 
The first is directly below the Bertie limestone and corresponds to the vosix 
tion of the gynrsum deposits in the eastern saction of the Salina belt. The 
second deposit lics nbout 1°C feoat benvath the firste This sccond bed is the 
one being worked by the Victor Plastur, Inc. 


METEODS OF FROSPECTING ALD EXPLORATION 


Wnen the pronerty was prosractoa originally by OG. MK. Tuttls, a series of 
test holes was drillod -ith a --inch-diameter shot drill. Considerable 
difficulty was experienced in drillin., these holts, so tr t only six actuslly 
reach the second or lowsr bed of gyorum. Soms of thes: holes w2re placed 
alonz the %“ast pronorty lines, others in the centor of tho tracte A log of 
one of the holos in the ecntor of the tract is as follows: 
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Sandy lotmiswewreeeaewracsasaeecus 6 8 
Sort A Big eee wisi ohe are le eeLecee oi se eee { GO 
Herd shrl@ecvcccccccrervescercevece 3 OO 
SOTt SnelLoeccacecccvccccescccsccce 5 00 
Hard Shai Beecvvccscssevccssecsssesee 1 ore) 
Gynsum mixed with shnleceesceceeee es 
Limestone and syposumMececcevcccecce 3 O 
LIg0G VON ses satus 26sec eteseueweciew: Le 8 
GyDSUM. (1017 STACU )wsaweiereesewesea: “22 00 
LINGSTONG ceos ees teeerreseseeee see 8 4 
Limestone mixed with gynsumecceces 20 5 
CWSilivesétaaeeessctaweaseseeswec <0 00 
Mived (Sy nstisesasscoensaaeecwaeees - “ot 2 
Dolomitic limecton@er.crcceccsevccce 5 O00 
GYPSUM AShIGececesrccosesovecsecces O 1O 
Cyosum (nich Grade) asetwasaccevens: 6 00 


METHODS OF SAMPLING AND ESTIMATING TONNAGE ATID VALUES 


Dus to the fact that only six test holes, located .t scettured points on 
the 305 acres, actually ronched the lower eyosum bed, it was difficult to 
estinats accurately th2 availeble gypsm mresent. 


The body of the gyrsum derosit so far revealed in the ining is very uni- 
form in character. Littlo anhydrite is present, and ths small amount of 
dolomite that falls from the roof is nicked cut carefully by ths loaders. As 
the quality of the crushed gypsum sold to tha cement industry devends largely 
upon the sulvhur trinxide content, it is essential thnat tnis dolomita ba 
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eliminated. To maintain a close check upon the quality of the mined gysuw, 
samples for chemical analysis are taken at regular intervals after it has 
nassed the crusher. <A chemical analysis of the crushed gyrsumr rock is as 
follows: 


Pereent 


Silica (5105) ssuuasusaeeew eeu 1.56 
Iron and aluminum oxides (Fes03) .28 
(A1203) 
Celeium oxide (CaO)secccesscoves 32004 
Magnesium oxide (MZO)eecesecccee Yo 
Sulnhur trioxide (SOz) eeseccceee 30.85 


WETiCDS Ox DEVELOFMINT AND MINING 


The bec of gypsum mined at Victor lies 110 fest beneath the surface. it 
is uniform tarcuzhout, being massive, hard, fine-2zreined, and drownish~gray 
and averaging 6 feet in thiclmess. It is reached through a four~comvartzen! 
vertic.l shaft. 


The gypsum bed lios practically horizontal, and a triple-entry room 
and=pillar system of mining is employed. Rooms and entries aro driven 20 
feet wide on 4l-foot cent-ors. Crosscuts of the same width are made on 4+ 
foot centers. Figure 2? is a plan of the mine workings. 


The roof and floor are very uneven. Tne roof presents a nitted surface 
clearly exhibiting the effect of wave ection in a shallow body of standing 
yatere In places, a seam of colomite varyinz in thicimess fron 4 to 10 
inches falls fram or is pullad from the roof. This stone is gobbed along 
the rib and constitutes the only waste material handled in tre mining opera- 
tione 


No pillars aro being drarn et presente It is plnennod to recover them o 
the retreat arter tne property limits havo boen reached. 


Fifteen men are employed underground and they produce an average of 15 
tons of gypsum during on S-hour day. This is at the equivalent rate of 12, 
tons per man-houre 


MINING METECDS 


Driiling 


Eloctric rotary drills are used to drill the gypsum. These machines ve 
simple and rugged in construction and reigh about 125 pounds. Thy are | 
powered by 3-horsepower motors having a carben=steel ninion mounted on the 
armature shaft meshing with an internnl, machino-cut, bronze goar, 12 inches 
in dicnetar, through the center of which passes a hollow feed oar. The emer 
ture ic housed in a twn=pieco, caste-steel body with pols pieces and holl’™ 
shaft bearings cast integral. The hollow fved bar is 2 inches in diameter 
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Figure 2.— Mine workings. 


av 


‘WM —"F ams ‘ouTpEM TUG—"e emnsry ; 
r 


= 
SBnjd jeuruuay 
(eq pee lee SMOIIS }8S 
| Je03 yNd jeusd}UI 4 } Het 
JBJOWRIP “Ul-ZT ' 
“ So 
. F 
o 
U 
oe, 
w% uA uF 


TeC. 6907- 


and 5 feqt in length, .nd has 10 thrends por inch. A 5S-inch-diameter chuck 
containing two sot scrows for holding tha drill stool is moumtad on tha for- 
ward end of the feed bar. A split bronze feed nut with a friction clutch. 
attached is used to regulate the forward movement of the fe2d ber. When the 
drill bit strikes hard material, such as anhydrite or dolomite, the friction 
clutch can be released... This instantly stoovs the forward movement of the 
feed bar but does not stop its rotation. This nrocedure is also used to re- 
move the drill cuttings from the hole. Figure 3 is a sxetch of the drill 
machineée 


The drill is mounted on a heavy saddle clamp that is attached to a 
3 l/e-inch-diameter steel column 52 inches long. Two adjusting screws 2 
inches in diameter by 12 inches in length on tho lower end of the column 
permit the column t9% b2 s3t firmly in nlace. 


A cable reel 12 inches in diameter by 15 inches in lenzth and containing 
approximately 150 fest ef dunlex rubber-insulatcud cnble carries the direct 
current from the end of tre nurmanent powsr iine to the worxing face. Plug 
terminals on the enc of the ecadle are used as switches to control the overa 
tion of the motor. 


Twisted drill stecl 1 1/2 inches in diameter, 9 feet in length, and 
having $ turns.ner foot is used with a half-diamond—point bit. (See fig 4.) 
The cutting cdges of tne vit are tivned with "Stollite" and thon sharvoned 
on an »emery wheel. The use of this metal mntarially increased the lifs of 
ths cutting edge. “Without Stellite, the bit became too dull for further uso 
after drilling ono hole. Now, as many as six holes can be drilled with ons 
tip. Each driller is sunolied with a small, nand, omery wheel in order that 
he may resharpen his owm stcel. This emery wheel is mounted on a 2-inch by 
yinch by & foot post that ean be wedsed easily into an upright position bo- 
tween the floor and roof near the working faca. . : 


The driller, -orking alone, erects the drill column about 4 feet behind 
the face. The drill machine is lifted onto ths saddle clamp with tho assis- 
tance of one of the loaders working nosrby. The drill stocl is then in~ 
serted in the hollow feed bar and the machine turned into position to drill 
the top hole. aAftor the top hole has been drilled, the saddle clamp is 
loosened on the column, and the machin2 is lowered into position ror the 
bottom hole. After this vair of holes has been drilled, the machine is re- 
moved from the column and the letter moved into a new position for the next 
pair of holes and the criiling cycle is repcated. 


Tue top holes are collared 15 inches below the roof and inclined uprard 
at an engle of 39%. The bottom holes are collared le inches above the floor 
and inclined downrerd at an angle of 5%. The holes, 1 3/4 inches in diam 
eter, are generally drilled to a depth of 81/2 feet. About 5 1/2 minutas 
are required to drill a holo to this depth, tho actual drilling speed being 


24 inches per minute. Power consumption is at the rate of 0.018 kw.-hr. ver 
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fuot. The driller will usually drill 12 to 14 holes in each face. When this 
round of holes has been completed, the rest of the snift is spent in pre- 
paring the explosives, stemminz, and loading the holes. Figure 5 shows a 
typical drill round. 


The drillers are paid on a contract basis, the rate being $0.22-1/2 per 
ton. They are required to suoniy their own explosives, these being obtained 
from the company. | 


BLASTING 


A low-density special ammonia dynamite, size 11/8 by & inches, having 
an approximate strength of 20 vcrcent, is used, together with No. 6 caps 
and triple-tape safety fuse. The fuse with the cap attached is laced diazo:- 
ally through the stick of dynamite, and the cap is then inserted in the cer‘: 
of the stick. The stick containing the detonator is always placed last in 
the hole. Stemming shells l 1/8 by lf inches are rolled from newspaper arc 
filled at the face with drill cuttings. 


Six sticks of dynamite together with three stemming cartridges are 
placed in each top hole, while nine sticks of dynamite and three stemming 
cartridges are placed in the bottom holes. The fuses are trimmed to produce 
the order of firing as indicated by the numbers on figure 5. | 


The tamping bar is made of hardwood and moasures 1 1/4 inches in diay- 
eter by 9 feet in length. A round of 14 holes will rroduce approximately 
60 tons of gyosum or 1/2 ton per foot of drill hole. This is the equivalent 

of 0.71 pound of explosive per ton of gynsum broken. Secondary blasting 
seldom is required. The holes are loaded and fired at the ond of tho shift 
by each driller, unassisted. ‘Adjoining drillers contact one another bafore 
thoy re-entor their respective rooms to light their holes, and meet again 
after leaving the face. | | 


LOADING 


All loading is done by hand, seven loaders being required to maintain 
the present tonnage. The loaders vork alone, loading the gypsum into steel 
cars of 30-cubic-feet capacity. The gyosum usually is broxen into one-man- 
size pieces and under, so that little blockholing or sledging is nocessary. 
On an average, half of the pile of broken gypsum will be lumps ranging frou 
4 to 12 inches in diameter and the other half will be small enough to re 
quire shoveling. Each man will load an average of 25 tons of gypsum per 
shifte They are paid on a tonnage basis, tho rato of pay being $0.17-1/2 
per ton. All the necessary tools are furnished the loaders by the compnny. 


TRANSPORTATION 
The working places are all close togethar and the haulago distance role 


atively short, so that one olectric locomotive can take cnre of the ontire 


outputs Tho locomotive is a 4 1/2-ton storage-battery type having 52 cells 
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of 21 plates each and a drawbar pull of 500 pounds. It is of the outside- 


frame tyne of construction and measures 8 feet 8 inches long, 4 feet 2 
inches wide, and 3 feet ° inches high. Wheels are 20 inches in diameter 
and the wheel basa is $0 inches. The locomotive is vowgred by a single 

5 1/2-horsepower motor having 1 chain drive to both axles. Tho life of the 


batteries is about 5 years. 


The charging station:is nenr the shaft bottom. The butt2rizs on the 
locomotive are connected to the AC-DcC set at the ond of the day shift and 
ara charged for 11 hours. The charzing sot consists of a 7 1/2-horseporer, 
Yudevolt, 60-cycl2, 3—phase motor direct-connectod to a 55~-10l-volt, 
6.5-l7-amperc gencrator, the unit traveling at a sp2ed of 1,750 repem. 

Trains consist of five cars. Tho loaded cars are pnusned by the loaders 
from the rooms to the entry, where they are coupled by the brakeman and then 
pulled to the shart bottom by the locomotive. The motorman and brakeman 
then cago the cars, nake2 uo a train of fiv2 empties, end return inside. 

The haulage distance (1,000 fest) is such that too much time elapses while 
the locomotive makcs a round trip to tho sheft bottom. As a result, the 


loaders have to wait on omnty crrse 


The mine cars are of nll-steol construction and have a capacity of 36 
cubic feot. Their tare weight is 2,0C0 pounds, and they will carry an 
avorage net load of 5,090 sounds of sypsum. They are equipped with 2 1/2- 
inch-diameter axlos 2nd roller besrings. ‘Twenty cars aro in daily usa. 
Fizure 6 shors the mine carse 
e Thirty~pound rnils are used throughout, being 


suring 4 by 5 inches by 4 feet 6 inches, snaced 
omuires considernbls ballast. Na2 1/2 frogs 


Tracks are 30-inch gaze 

placed on untreatod tics men 
aa ae 

30 inches avarte The trac« 


are used on all turnouts. 
TIMBERING 


Single posts are used to sunnvert the roof. Thay are placed in two rows, 
parallel with and 43 foet from cach rail, to within 10 foot of the faca. 
They are sat on 10-foot centers in each row, tho posts of on2 row being 
stagzered with thosa in ths row opoosits. Hardwood wodges ara used to faston 
the posts in pnsitinn. The timber used is cut lncally end costs $0.06 per 
linoar foot dalivered. .Th2y measura 7 inches in diameter on the small end 
and are from 5 to 6 feat in lenethe Oak, mavle, clm, birch, and bdesech are 


usede 


The original posts placed in the mine ar» stili in gnod condition, so 
that their exact life is as yot unknown. The amount of timber used during 
1936 amounted to 0.37 linear font por ton of gypsum mined. 
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PUMPING 


The mine vorkings prodace a relatively small amount of water, requiring 
only one gathering pumy. This is a double-acting plunger—type pump having a 
O-inch~diameter piston and a 6~inch stroke. Its capacity, at a speed of 30 
strokes per minute, is 50 gallons ver minute. Ths cylinder has a renewable 
brass lining whose life is approximately 4 years. This pump is driven throu. 
a F-inch by 6-foot rubber belt by a 3-horsepower, 4¥40-volt, 4.5-ampere, 60- 
cycle, 3-phase motor traveling at a speed of 1,155 rep.eme The discharge fre: 
this pump runs into the large sump near the shaft botton. 


The shaft or main sump has a cavacity of about 35,000 gallons. A single 
stage centrifugal pump operating against a head of 115 feet sendsthis water 
to the surface. This pump has a 3-inch bottom suction and discharge and its 
capacity is 300 gallons per minuta.e A plein, 4-inch-diametecr, cast=iron, 
flanged pipe is used on the discharges. The pump is direct~connectad to a l~ 
horsepower, 440-volt, 1%8.d-ampere, 60—cycle, 3-phase motor traveling at 
1,760 repom. It operates only about 4 hours daily. 


& large amount of water was encountered in sinking the shaft. ‘The 
source was confined to the unper 30 fest cf strata. As tho water proved to 
be suitabie for drinking and plant use, a vertical pocket was madc in the 
concrete lining to collect it. This pocket moasures 3 feet by 4 feet by 20 
feet in height and is placed in the wall of tho manway. (See fig. 5.) A 
Yeinch centrifugal pump is in the manway opposite the bottom of the pocket 
and sunds this water to a small concrete reservoir on the surface, This oux 
has a 4W-inch bottom suction and discharge and‘a capacity of 300 gallons per 
minute. It is direct-connected to a S~horsepower, 4Y40-volt, O0-cycle, + 
phase motor traveling at 1,740 repeme The volume of water is such that this 
pump operates 24 hours daily for approximately 8 months, and 16 hours daily 
the romaining 4 months. 


Approximately 105,000,000 gallons of water are handled during an averaé 
yeare For 1930 this amounted to 4,000 gallons per ton of gypsum mined. 


SHAFT CAGE 


The shaft of the Victor mine is vertical, measuring 14 foet 4 inches ty 
15 foet 5 inches and 110 fect in depth. It contains four compartments, two 
for hoisting and one cach for ventilation and manway. The shaft is lined 
with concrete to a point 31 feet below the collar. Figure 7 is a cross- 
section of the concrate-lined pertion of tho shaft. Tho G by 10-inch bur 
tons are set in the concrete itself, while below the concrote they are set U 
notches cut in the walls. The guides are mado of 6— by &inch vine, butt 
joints being used. They are fastened to the buntons by two 7/8 by 9-inch 
lag screwse The end of the center bunton between the two hoisting compart~ 
monts is supported on a metal bracket fastened to a G-inch—square post that 
runs from the bottom to the tnp of the shafte This is the only vertical 
member used. 
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Figure 7.-Cross section of shaft. 
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Figure 8.—Self-dumping cage. 
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The hoisting compartments measure 6 feet 5 inches by 8 feet 2 inches 
inside the timbers and 5 feet 5 inches betreen the guide rails. The floor 


of the cage measures 4 feet 8 inches by 7 feet o inches. 


The manway measures 6 feet 3 inches by 8 fest 5 inches inside tho tim 
bers and is provided with a wooden stairway 30 inches wide. 


The airway measures 6 faat 3 inches by 4 feet 8 inches inside the tim 
bers and is lined with l~inch tongue-and—groovs pine lumber. 


The hoadframe is stoel, approximately 60 feet in height, and is en- 
‘tirely enclosed ‘vith corrugated steel. 


The mine cars are hoisted to the surfacc on automatic self—dumping 
cages of the double-frame type. The outer frame runs in the shaft guides 
in the regular manner. An inner frame containing a platform on which the 
mino car rides is pivoted to the outer frame near the bottom. The top end 


of the inner frame is swung outward at the dumping point by means of two 
These guides also support the car and 


rollers engaging in curved guides. 
The outer fram2, meanwhile, 


the inner frame at the propor dumping angle. 
runs up on the main guides. 


The cage is provided vith two canter-hinged bonnets, 4 feet 4 1/4 
inches by 3 feet 5 3/4 inches, made of 10-gage steel. Safety catches of the 
toothsd-cam type are used. The cable is attached to a 7/8-inch—diameter by 
2 feot 2 1/8 inch carrying chain, while an auxiliary or safoty chain measur— 
ing 3/8-inch diametor by 6 fect 4 inches is fastened to a clamp on the cable 
above the cable socket. The mine car is held on the ecnge by means of horns 
in front of the wheals and is operated by w3ights and levers when the cage 
leaves the landing. The cage weighs avproximately 4,000 pounds. Figure 8 


is a sketch of tho cazgee 


_ VENTILATION 


The airway of the four-compartment shaft sorves as the downcast. A 


36-inch-diameter multivane fan having a side inlet and a bottom discharge 
and capable of delivering 25,000 cubic fest of air per minute is at the 
foot of the airwaye The fan is driven by a 5-horsaporer, 440-volt, 60- 
cycle, 3-phase motor traveling at a speed of 1,740 repem. The hoisting 


compartments serve as the upcaste 

' Permanent brattices in the ming are made by erecting tvo dry walls of 
waste stone about 4 feot apart and filling the space between them vith waste 
material. Temporary bratticcs are made by hanging brattice cloth where 
necessary. As all the blasting is verformed at the end of the shift, an 
excellemt supply of fresh air is provided at all working faces. 


An auxilary air and escape shaft is planned, and work will be started 
on this in the near future. 
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HOISTING 


A single-drum, slow-spged, samiautomatic, electric, geared hoist is 
used. This unit is about 10 feet from the west side of the shaft in a low 
wing of the crusher building. Balanced hoisting is employed, a single cy- 
Lindrical drum measuring 50 inches in diameter by 30 inches long and turnin: 
at a speed of 12 repem. being used. It is driven by a 50-horseporer, 
volt, 75-ampero, 00-cycle, 3-phes2 motor traveling at a spoed of 720 rep.m 
The rope speed is 155 fest ver minuts, approximately 62 seconds being re- 
quired to raise a loaded car from the snaft bottom to the dumping position, 


The cable is 1 inch in diameter, regular. lay, 6 by 19, hemp center, 
plow steel. Two separate lengths of cable, one for each cage, measure 250 
and 200 feet, respectively. Twelve wraps are on the drum when the cage is 
at the dumping point, while 11/2 wraps renain when the cage is at the 
bottom. The life of the cable is approximately 2 years. 


The hoist is op3rated throvugn remote control by the crushernman from 
his position beside the scale on the second floor of the crusher building. ) 
He sets the hoist in motion upon receiving the proper signal from the cagar 
below, and automatic controls bring it to rest whan the cage reaches the 
dumping point. Tho hoist signal is a simplo slectric bell Goebee fron 
the 4U-volt os Line. | 


CRUSHING Pi LANT 


Ficure 9 is a sxetch showing the Pe nearer layout. Figure 10 
is the flow shset covering the folloving opcrations. 


WEIGHING 


The mine cars aro dumped upon a metal chuts and the gypsum falls into 
a singla suspended weigh-hopvar (2)L/ placed at a pnint midway botween and 
opposite the two hoist compartments. The sypsun is weighed by hand on a 
single-beam scale having a maximum heap of 0,000 pounds. The operator 
stands before this scale and determines tho reight of cech carload and 
notes the loadar's number on the cer. The cars range in weight from 4,500 
tn 5,200 pounds note This man, from his position in front of the scale, 
operatos, through remote control, the crushor feeder, the crusher, elevator, 
and revolving screene | 


The gypsum is discharged from the weigh hopper into a steel bin (3), 
which stands on the ground level belny. This bin is 7 faet square and is 
directly above a pan conveyor, upon which the gyosum is alloved to feed by 
gravity. The capacity of this bin is 250 cubic feet, or about 12 tons of 
CYP Sule * , are - 


Numbers refer to flow sneet, fig. 10. 


5306 312+ 


Google 


Hollow-tile sterage bin 


10-inch diameter iron pipet», / 


\ZNZNZNZNZIS 
PPT 


: 


£ 


Figure 9.—Side elevation, crushing plant. 
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CONVEYING 


The pan conveyor (4) is 34 inches wide on el~foot centers and is set 
at an angle of 20° above horizontal. The Pans measure 14 inches by 34 inches 
and travel on S-inch-diameter, single-flanze, cast~steel wheels set on a 
14-inch pitch. The rated Capacity of the conveyor traveling at a speed of 
6 feet per minute is HO tons per hour. It is driven through a quadruple 
reduction drive by a D~horsepower, UuO-volt, 6.6-ampsre, 60-cycle, 3+phase 
motor traveling at 1,150 repem. The first reduction is a 5-inch by foot 
e~inch rubber transmission belt; the second reduction is a sprocket and 
Chain; while the third and fourth reductions have cut spur gearse The gypsum 
is discharged from this conveyor into a hopner 4 feet wide by 6 feet long 
by 5 feet deep placed directly ebove the crusher. 


All crushing is dons by a single-roll machine, the roll being 21 inches 
in diameter by 40 inches in length mounted on a 5-inch-diametar shaft turn— 
ing at 50 repem. The size of the crusher opening is 11/4 inches. The rated 
Capacity of the crusher traveling at a peripheral speed of 2&5 feet per 
minute is 60 tons rer hour. & T5-horsenowar, 4HO-volt, 98-ampere, 60-cycle, 
j-phase motor traveling at 695 reDeMe drives the crusher through a 16 inch 
by 12 foot 6 inch rubber transmission belt. 


SLEVATING 


The crushed gypsum falls directly into the well of a vertical, steel- 
enclosed elevator (6) that lifts it toa revolving screen. The elevator is 
of the single-chain, plain—sprocket type and measures 64 feet 4 inches on 
centors. Buckets 7 by 7 1/2 by 14 inches are spaced 16 inches apart. Head 
and tail sprockets are of the tonthless-rim or traction-wheel type, 20 inches 
in diameter. The ratod capacity of this elevator traveling at a speed of 
eho feet per minute is 5 tons rer hour. It is driven through a double-spur 
cear-reduction drive by means of a 20-horsepower, 440-volt, e5-ampere, 60— 
cycle, 3—nphase motor traveling at 1,170 redeme 


SCREANING 


The elevator discharges into e cylindrical revolving scrsen (7) 46 | 
inches in diameter by 16 feet in length sot at an engle of 9” below the hori-~ 
zontal. It turns at a speed of 15 repeme, and the peripheral speed is 180 
feet per minute. The screening surface is made uv of three cylindrical sece 
tions of punched plate 48 inches in length and having 1 1/4~inch~diameter 
openings. The life of these screen plates is unknown, as the original plates 
Still remain in use aftar { years. The screen is driven by a roller chain 


from the first reduction shaft cf tho elevator drive. 


The revolving screen is on top of the circular storage bin (8), so that 
the undersize material falls directly into it. The oversize produce falls 
Upon a short steel chute and then onto an 8-inch by 19-foot 6-inch horizontal 
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conveyor belt (9) that discharges into a 10-inch~diamoter iron pive (10), 
where it is returned to the roll crusher (5) on the first floor. The head 
and tail pulleys of this conveyor are 14 inches in diameter with an 18-inch 
face, and turn at 70 repem., giving the belt a speed of 240 feet per nimte, 
It is driven through a roller chain from the first reduction shaft of the 
elevator drive. 


STORAGE Bin 


The crushed~gypsum storage bin (8%) is constructed of hollow, vitrified, 
salt-glazed tile 6 inches thick by 10 by 12 inches, and measures 20 feet in 
diameter by 30 feet in height. The bin itself rests uvon a concrote base or 
platform set i2 feet above the ground elavation, affording ample headroon 
beneath for the discharge chute and feeders. The capacity of the bin is 
945 cuoie fect, or approximately 400 tons of crushed gyosum. 


NISCELLANZOUS 


A .motor-generator set that suvplies direct current to the drilling 
machines is in the surface blacksmith shope The set cansists of a 3>5=horst 
powor, 4W40-volt, 42.5-ampere, 60—cycle, 3—-phase motor traveling at 1,150 
reDeme, direct~connected to 2 250-volt, 1OO-ampers, 25-nv. generator. This 
unit overates 7 1/2 hours daily. 


POWnR 
The glectric powor for both mina and crushing plant is purchased from 
Rochester Gas & Electric Corporation on a slidine~scale basis, the rave 


ging 1 7/8 conts per kw.-hr. The dsily rated kyw.-hr. required is 
, or the squivalent of 1.9 kw.~hr. per ton of gyosum producade 
PERCENT EXTRACTION 
The initial mining operation yields an aprroximate recovery of [5 perce 
The remaining 25 vercent will be recovered lator by removing the pilisrs . 
whon retreating after the prvperty limits herve besn reached. 


The crushing plant delivers the same tonnage it receives from the min, 
thers being no loss due to finas.e 


EMPLOYEE PAY SYSTHi 
The mine is operated on a single 8-heur-day shift. The loaders and 


drille.s are paid on a tonnage basis. The remaining men are all paid on & 
hourly basis. The base retes cf pay for an &hour day are as follows: 
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General manager 


General foreman 


Crushing 


Mining 


3 drillers 
7 loaders 

1 motorman 

1 brakeman 

1 timberman 
1 trackman 

1 blacksmith 
1 miscellaneous 
1/2 hoistman 


1/2 crusherman 


Figure 11.- Organization chart. 
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Labor classification 


Drillers 7 $0,223 ver ton 
Loaders 7 el Te ver ton 
Motormen 1 40 per hour 

rakeman | 1 40 per hour 
Timberman | 1 40 per hour 
Trackman | 1 -40 ner hour 
Miscellaneous a 40 per hour 
Hoist—crusher man | 1 -40 per hour 
Biacxsmith | 1 050 ver hour 


TL ro caren re ee 
Most of the employees live nearby, and the labor turnover is very small. 


The mine averages in a nornel vear 30,900 man-hours of lebor and onerates 
approximately 200 eisht-hour do-77s per yeare 


at 
& 
VF 


OF 
SAFETY METIODS AND FIEST-AID ORGANIZATION AND TRAINING 


First-aid matcrials are Kept on hand to treat injuries. In case of a 
Serious accident, the patient is rushed to a hospital in one of the neighbor~ 
ing towns. 

Exmlosives are handled only by exnerienced men. The timbering is always 
kept un to within 10 feet of the working facee Close supervision is main- 
tained by the foreman, os the working places are all close together. 


the surface plant is of modern steel construction, well lishted, and 
kept clean and orderly at 2ll times. Minor accidents cre few and major 
accidents rarce 


FORM OF ADMITISTRATION ORGANIZATION 
Figure 1l is an organization chart of the mine and crushinz plant. The 


éeneral foreman has full mathority over both mine and crushing plant, and he 
is responsible for proverly selecting his own personnel. 
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I. SUMMAPY OF COSTS 
NAME OF MINE -—- Victor Plaster, Inc. 
PEPIOD COVERED - 1936 
TOTAL TONS GYPSUM MINED DURING PERIOD ~ 22,460 
OPERATING COSTS PER TON GYPSUM MINED 
| : 
| 
{ 


| 
| 
| Power | Explosives 


Classification Labor | Super- | Aiz Other | Total 
vision ; drills,|cost cost supplies 
steel 
Mining: 


Drilling.....-|$0.894 $0.0033| $0.0176 os $0 0048 | $0.1151 


Blastingeccces!| 00280 | m—— fo me jee $0.1101 — 0138] 
Loadings.e.ese) -1750 | —- | --- | =-- a | eae ee 
Transportation| .l00l1 |-— i —-+ | .0101) -— 00192} 1204 
Timberinge....| 0291 | —- | _—— | — ~—— 20224 | = 0515 
Pumpingeeesee-| eO4GL | —- — eO4u68| -—-- .0082| 1041 
Hoisting....e..| O164 | —- —_— | 00955 -— 00118 0037] 
Miscellaneous.| .0347 |$0.0533; —-- 0090} --- 20091 | «1001 
Total miningeses.| 5224 20533} 00 ~0930 01101 0 0850 
Crushing plant: | . . 
Crushinge.....| 0079 | -—— —-~ |$0.0388| -—~ $0.0001 | $0.0408 
Elevating.....| .0069 | —— --- | C082} —— 20039 | 0190 
Screeninge eee 0041 | -—— ———- | +0038} ~~ ©0009 00088 
Conveyings....| 0074 | —- —-- | .0045, —~ 20057] O17S 
Miscellaneous.| .0157 |$0.0089/ -—- | 0011} —- 20052 | 0289 
Total crushingee| .O400 00980) eO5CH, + 00158 | lel 
Grand total...--| e50ck | 0622; .0033| “Lgl 01101 20913 | .9787 
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II. SUMMARY Or COSTS Il 


Labor (man-hours per ton): 


On 


Drilling. ccccccececcceracvoce 
BLAS UINE cxscieo5G ie wits «00s 4 tee ws 
LOBGINGeccccccvesers reo scencase 
HEU LAS S60 w 6:d.eew ewe 6 © 6's e 60ers 
TAMDC TING sw etw. 5 w.6-0e eb Se 6 G0'e's 
HOistingeaccconccenasvccersecea 


MiSce] 1anCOUS ss e's 0ee swe oS 686 


Total LEDOX 66. 56-o ee ®@eeaeeeevesesr eae 


3. Fower sunclies: 


ON 


Average tons ver man~snift.ece. 
Labor, percent of total coste.. 


Explosives (pounds over ton)e 
Timber (linear feet rer ton). 
Total power (w.e-hr. per ton): 
ee, WIA TES eG cane sere savas loieSibnecat ae oe 
Co LOCOMOTIVES > cowccvaccsece 
30 Fumvindececccccccccersece 
lL, HOLStIns. cor ccccsccccvcce 
Fe VOntilatlonecenscvccecece 
Ge» CHIShiNe th eswewcee een aes 
fo SCreSninSecsscceccccccece 
SG. Hlevatingesccccsccenesces 
9. Conveyingeccsessccccvacces 
Other sucplies, in percent of 
total suoplies and powereesecee. 
Supplies and nower, percent 
Of TOTAL COS tii isees ese eee wes 
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Witsoe 


Mining 


0.120 
~ OO 
ore) 

e1lt0 


2.450 
“515 
~370 


- 


an oe 


Samet OS 


02027 
027 
300.000 
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LABG2, FOWSR, AND SUFFLInS 


Crushing Otner | Totel 


0.053 
2053 
150.000 


0.120 
e040 
2313 
© 150 
0053 
£027 
»180 
0359 

8.820 

63.310 


BVA 
2370 


© 700 
~410 
24Gd 
0315 
23/0 
1.500 
5100 
400 
~150 


20-110 


36190 
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III. DETAILED SUMMARY MINE COSTS DIRECT OPERATION 


Classification 
Loading 
Drilling: 
Operating labor 
Power 


Operating supplies 

Repair labor 

Repair supplies 
Total drilling 


Blasting: 
Labor 
Explosives 
Other supplies 
Total blasting 


Haulage: 
Loconotive 
Cars 
Track 
Total haulage 


Timbering: 
Labor 
Supplies 
Total timbering 
General charges 
Grand total 


Cost per ton, all material 
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Amount 


1, 233-38 
595220 
15-63 
15-78 
107-20 © 
2,588.29 


GUY U7 
24475 205 
120.12 
mpi 23 
70057 


863.00 
2,913.1 


652.80 
1,157.88 


s.égcu | a 
19,225-20 | 


5,283.80 


bas PSs 


Cost per 


‘ton 


ween 


Total unit cost 
per ton 


